Dichloroacetate and cerebral ischaemia therapeutics.
Brain ischaemia is a major medical problem which totally lacks meaningful therapeutic options. A drug that reduces morbidity and mortality associated with head injury and stroke would constitute a major medical breakthrough. Although many mechanistic approaches have been evaluated clinically for both stroke and head injury, none have yet to be proven successful. Dichloroacetate (DCA, Ceresine) is a small molecule that activates pyruvate dehydrogenase (PDH) and crosses the blood-brain barrier. PDH activation reduces neurotoxic lactic acidosis which always accompanies brain ischaemia. DCA shows substantial efficacy in a variety of models of stroke, pre-stroke, head or spinal cord injury. Agents that lower cerebral lactic acidosis have not yet been clinically evaluated in head injury and stroke, although DCA has been shown clinically to reduce ambient lactate concentrations in patients with such conditions. DCA has also been shown to be well-tolerated in these patients, and unlike many halogenated molecules, is not mutagenic. Since elevated brain lactate is correlated with poor outcome in both preclinical and clinical studies, an agent such as DCA may prove to reduce the brain injury associated with these disorders. Potential clinical applications of DCA include stroke, head injury, spinal cord injury, and chronic disorders such as congenital lactic acidosis (CLA) and mitochondrial lactic acidosis and stroke-like syndrome (MELAS).